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3 METHODOLOGY 
 
3.1 Overview 
In order to predict the pressure drop under multiphase flow conditions, two correlations 
will be used which is Petalas-Aziz correlation (2000) and Beggs-Brill correlation 
(1973). Both correlations will consider the flow pattern. Flannigan (1985) does not 
consider the flow pattern in the correlation but it will be used to compare with other 
correlation. 
 
Figure 3-1 shows the methodology to solve the pressure loss under multiphase 
condition. First of all the input parameters are inserted. Natural gas and water properties 
are used for the input parameters. The diameter of pipes will be varies since different 
diameter will give a different results in flow pattern and pressure drop. After inserting 
the input parameters, dimensional parameters are calculated. 
 
After calculating the dimensionless parameters, the flow pattern will be determined. 
Figure 3-2 shows the methodology to determine the flow pattern. Last but not least is 
the determination of pressure drop using Beggs-Brill (1985) and Petalas-Aziz (2000) 
correlations. For Flannigan (1985) the pressure drop is directly calculated based on the 
input parameters this is because the correlation does not refer the flow pattern.  
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Figure 3-1 Pressure determination methodology 
Insert input parameters 
 Pipe diameter D (m) 
 Pipe wall roughness k (m) 
 Pipe inclination 𝜃 (rad) 
 Superficial liquid velocity 𝑢𝑆𝐿 
(m/sec) 
 Superficial gas velocity 𝑢𝑆𝐺  
(m/sec) 
 Liquid density 𝜌𝐿  (kg/m3) 
 Gas density 𝜌𝐺  (kg/m3) 
 Liquid viscosity 𝜇𝐿(N sec/m2) 
 Gas viscosity 𝜇𝐺( (N sec/m2) 
 Surface tension (N/m) 
Calculate Dimensional Parameters 
 Reynolds number 
 Fanning friction factor 
 Froude number 
 Lockhart-Martinelli parameter 
 Inclination or gravity 
parameter 
Determination of flow pattern 
 Stratified, or  
 Annular, or 
 Bubble, or 
 Intermittent 
Calculation of pressure drop 
 Petalas-Aziz 
correlation(2000) 
 Beggs-Brill correlation (1985) 
Calculation of pressure drop 
 Flanigan correlation (1973) 
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Figure 3-2 Flow pattern determination methodology 
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